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(57) Abstract: An optical rcsolver comprising at least one of compounds represented by the following formulae (1) and (2) (1) (2) 
(wherein R 1 to R 8 each represents hydrogen or Ci. 2 o alkyl; R 9 represents optionally substituted Ci. 2 o alkyl, optionally substituted 
C].2o alkenyl, formyl, or acyl; and R 10 represents C^ 6 alkyl; provided that the molecule represented by the formula (1) is of the 
cis configuration with respect to R 9 and OR 10 ); and a method of optically resolving with the optical resolver an alcohol having an 
asymmetric carbon atom in the molecule and represented by the formula (3): (R ll )(R ,2 )(R ,3 )COH (wherein R", R 12 r and R n each 
represents hydrogen or optionally substituted C1.20 alkyl, provided that at least one of R 11 , R 12 , and R 13 is not hydrogen). The method 
of optical resolution is highly suitable for general purposes. By the method, a mixture of optical isomers of any of various alcohols 
can be optically resolved easily and industrially advantageously. 



WO 02/072505 Al 



(57) gift: 

*«9itt. TfH©3£ (1) X« (2) 



OR 10 
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3. 3. o] -i-*tt-6-*2T>4t&y>>fr*>fc2>yt&ftmM, &£zs^ 

« « s ffi 

^<S3^«ttK©^a?gtt*«5BiS$ti*»'&*s»s. tot, 

b^ b&^ s , ^sft^ausH & s c ft < #^fi: 2 oyt^mimm± 
ififtwte'&z>*r-7s (g^n&a «=sbt*o, * b t^si © fc ^©-^® id 

fc'£«#fiEbfcH. tot, 0fM©T^3-;l/^^^aft#:M'&#^e>7 l 6^ 

;P»©%^#J&ffofc««!:bTtt, 0S*.fcf, Synlett. , ( 
6), 8 62 (2 0 0 0) ^J. Org, Chem. ,. 6 4 , 2 6 3 8 (1 9 9 
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fc7--fe^— ;Wb'&«I3&*iRS|s«k<f§5tl'5J:i:*«ftbTVi« (Tetrahed 
r o n Lett., 3 5 , 7785 (199 4)) . #5893#fc£te;i<0EJ6 

7Xfl/t-?-l;»S^i^Tt§It, £,ktf&Sn&> ? 7;*7 : 'W-v— 
3&^<LT*56W©«lfcJ:n«, TfB©^; (1) X« (2) 
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g£&U R l0 «Mi^^l~6cD7;Wl/S^^-ro (IU it (1) R 9 £ 
OR l0 T^£*l5S£te~>Xi2§"T?&3o ) TUn5{^ttffl^<ifeli 

**Mo3t^fd»je. tfifHR 1 ~r 8 j&s-tn-enauibTTK^^xtt^? 1 
*^o^2i:j;nn amest (i) (2) T^n^ftoiit 

, it (3) : (R 1 1 ) (R 1 2 ) (R 1 3 ) COH (SC*. R", R' 2 ^^^ 
2 0OmM^It. £fl£U R", R l, *«ktJCR 1 3 <D & u < t h 
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(4) 



R 9 OC (R 1 1 ) (R 1 2 ) (R 1 3 ) Tf^n5St[i->7EIT$5. ] 

£ n s © i? r x t- v - m&m s # § ii t . 

it:R 14 OH (5£(f, R 1 4 1 ~ 6 

©T^^^S&^-T. ) T^£*i&7^:3-^£SJ££i±T, iufBit (3) Tr^ 
Sn5316#Stt7;^-Mft5lSt*tt5a (3) T^$n§7^n-^ 

*5S§i©3t^a^^tt, ttifBR 1 ~r 8 w*n : etmiLhTJk*mj L x\i&* 

*5eK©3t^4>W*fttt» (3- 1) : (R 1 1 a ) (R 1 2 a ) CHOH 
ft§7;^-Jl/0)tfIfM^i, £fcte5£ (3-2) : (R 1 1 b ) CH 
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2 OH (sfctK R llb f™iif*ft§iiS5flT^Tt)J:^ll 

nj&uffii, 5£ (3) ;i/tss*$-&T, ^ (4) -eun 

#58B©ft36$MW#85«, huIHR 1 4 ^R 1 0 tra-T?**S;: R 1 4 OHT 
SflSlSOft, «HBj£ (1) (2) T^$n*^«»€rlHlJRb, 7fc## 

t m t u r ij^ -r s *» © -e s s © $ e> c» * u v > „ 
*mMOT )iu-)vcD%¥mmm, ms& (i) x« (2) Tsgsft-sfb^ 

fflflBifc (1) *«fctX (2) ^^n^ft^itt, (5M+511) 
-TS 0 **>&>S#»£*T*ffc-&*n?«, R 9 tOR 10 «i:^i/XS2M<h/^§c:i: 
^Snt^S (Tetrahedron Let t. , 3 5. 7 7 8 5 ( 1 9 9 
4) ) o ftoT, R 1 =R 2 > R 3 =R 4 , R 5 = R 6 , ^OR 7 =R 8 T*&tl 
it, flWBaS (1) 43«fctf (2) T^SftS'ffr&ttKltt, TIB^f «fc "5 fc, 
^n2fi^©^gttfle C (1-1.. 1-2) , (2-1, 2-2) ] 
#-£><, 
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(2-1) (2-2) 



tf, Eft&&^©ftWtt#fc#m-«J:£fc<, ±fB (1-1) £ (1-2 
) T^^ns^O^SM^*, fcSWS (2-1) <h (2-2) t* 

, n-^'>;^ n-^-^^S. n-;^;H, n-^v^Sfc^^frf 6 
; frfj^wr fen*. Sfc, R'~R 8 te, 3-XttJI«i;5lft©lftS4*lT' 
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1 ~R 8 ©ftS^f tTVitt) <k^j%m$k 1-20 COTJWI/Silil^^fec^^ 
t*OAay»^f ; ~7xzi;l/S, 2-^DD7xzJl/S, 3 - ~>7? x n )V 

isfts^ mtcr^, WHkKfo. try -*-)iKmuafim\ft>nz>. 
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ffltSCt^TtS. ^U=^-;PK*T?tt, 0O*.fc£ *?-)V* krfu 

; l -yo^-;i/S ; : t Hd^^^S, 1 - kHa^yifJl/ 

1 -fc HD+'>7;^JH ; o-h Ho^->^>yM&H©tt-k Fn + y7 
; T-te^;WS> 7"at a ^JH> 1>*M MS:i:07yJH ; ^> 

©3t^«i<wtL/Tflinfcttii*5e#"r*«^6, r 9 7>jmx^7 

St (1) T^Sns^ftC^ttM^S. #ItL«\ Tetrahed 
r o n Lett., _3_5 - 7 7 8 5 (1 9 9 4) lZl3G2tltt&\Z.mVXW 



*U R 1 ~R 9 ttitufS^L^ftSirr. ) 

T&frS. St (5) Ti^nsy^o^^y^ifc SSO#ftT, it 
: AOC (R 7 ) (R 8 ) C (R 5 ) (R 6 ) XT?*£tt*Any>fcft&£j& 




AOC(R 7 )(R 8 )C(R 5 )(R 6 )X 
r R 1 
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y;;U*>§£ (p-TsOH) &i"0t«<D#fiTH> 3fc: R 1 0 OHT^^tl 
Z7)ln-)l>%:ftm 2 it 3 ^ i Cct 0 > 5£ (1) TS^^S^^IS^i^ 

cut, R ,o »it»**#UTt)«tvi«*«ci~6«o7;^;uxsa-r. 
fti ~6©7;wni:bTH ^w*, x^;i/S, n-yptr;us, -TV 7* 

(1) Tf^^nS^HKOAfrWil/Ttt, 7-^h^v--8-^^;P-tf 
~>£7P[3. 3. 0]- 1 -^U-^^X 7-Ib^->-8-^^-k'y^ 
P[3. 3. 0]-.l-^lJ-*^^'>. 7-n-7*n^y-8-^-ty 

#o[3. 3. o]-i -^u^^x 7--rv^p#^->-8-^^;i/-t? 

v^P[3. 3. 0]- l-Jr*-y-3-??>, 7 - t -yh^ris- 8 -^JV-ld 
y^7D[3. 3. 0] - 1 -ar*tt99>> 7 h=¥->- 8 -X^JP-b*i>^ 
p[3. 3. 01- 1 -•*tt-*99>* 7 -xh^-y- 8 -JL9-JV- \L s s2ui 
3. 3. 0] - 1 - tttt&9>> 7 -n-7°D^y- 8 -JL^)V-\f.^^7 
P[3. 3. 0]-l-**rtt9*>* 7-f77n^y-8 -X^-fc?'> 
5m[3. 3. 0] - 1 ^>> 7 - t-^h=^'>- 8 -X^;U-tf~> 
^7P[3. 3. 0]- 1 -^it^^^>, 7 8 -n-ypt!;i/-H 
->^7P[3. 3. Ol-l-ttttt?*^ 7-Xh^->-8-n-yPtf;U- 
H->^P[3. 3. 0] - 1 -2Mf*th*-#*>, 7 -n-7"P7j?^->- 8 - n-y 
Ptf;i/-H->^P[3. 3. 0]- 1 -^+i-^-^^>, 7 — f V7"D^y- 8 
-n-7 , Olf;i/-Hy^D[3. 3. 0] - 1 -^-tM"^ 
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v- 5 -n-yntr;U-h*>'^P[3. 3. 0] - 1 —*ttHr>7 $ >, 7-^h 
3^>-8 — rv7°at°;i/- t'~>^D[3. 3. o]- l -^4^-3-^ >> 7 -X 

b^->-8--ry7'Dt°;u-t*>^DC3. 3. o]- i -3-%tM-^>, 7- 

n-^D^y- 8 -- f V tf;U- t*^>^ P [ 3 . 3. 0] - 1 ^ 
>, 7 — fV7"D^y- 8 -- f yyPbf^-Hv^PCS. 3. 0] -1 
tb*-£^>» 7-t-7*h + y-8 — rV^Ptf^- t:^^P[3. 3. 03—1 

7 h^^>- 8 h^-y^^^-Hv-^PCS. 3. 0]-l-^-^it^-^7 
7-Xh + y-8-^h^^l/-t'^P[3. 3. 0]-l-^it 
*j-^>, 7-n-7 , n^y-8-^h + y^f^-t'y^D[3. 3. 0]- 
l-i$-*Vlr>7$>>, 7--fV^P^y-8-^ h^~>;*^-t£^P[3 
. 3. 0]- 1 —**-y-3r>7$>>. 7-t-yh + y-8-^h^f^-t' 
~>^P[3. 3. 0]- 1 7 -*h*zs- 

Jl/-h*->^P [3. 3. 0] - 1 -^+f-^"^^>, 7 h + ~>- 8 -X5PJl/^ 
p*"*^- t*->#P [3. 3. 0]- 1 7-n-7°P^^^>- 
8-xh^y^-k'y^D[3. 3. 0] - 1 -^W;f^>, 7— fy^ 
o#^>- 8 tfix^n [3. 3. 0]- 1 -^-^It^-^^ 

7-t-7'h^y-8-lh^^-t:y^D[3. 3. 0]-l-xJ-^ 
lJ-^^^>, 7-^b^y-8-7'J;l/-ty^o[3. 3. 0]-l-^it^- 
£^>, 7-Xh+y-8-7UJl/-ty^P[3. 3. 0] - 1 *? 

7-n-yP^->-8-TUJV-k^^P[3. 3. 0] - 1 -^-th*^ 
7 — ryy°D^^'>-8-7U;i/-t:->^P[3. 3. 0]-l-^^ 
7-t-7> + y-8-7UJV-t'y^P[3. 3. 0] - 1 -tttt 
9*Py. 7-* h^is- 8-7>))l-¥z/i7U[3. 3. 0]- 1 -^-tf^-^^ 

7 -iF + y- 8 -7U;U-lfv^PC3. 3. 0] - 1 
7-n-7 , P^y-8-7'J^-ty^P[3. 3. 0 3 - 1 9 5> > 

, 7 — rv:7°P^->-8-XUJl/-tfv^P[3. 3. 0]- 1 -tttttr* 
y. 7-t-7*h + y-8-7UJV-t'y^P[3. 3. 0] - 1 -pf^+ht^ $ 
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7-*h=^>-8-^>^;i/-tf~>^D[3. 3. 0]- 1 2 2 

7 -X b*is- 8 -^>5?;U-tf5/^P [3. 3. 0 3 - 1 -ttttZ & 7 
-n-7°a#*>>- 8-^>>Ml/-h*v^P[3. 3. 0]- 1 -^+h^^^> 

, 7 — r y y d^->- 8 1'->^ n [3 . 3. 0]- 1 -^-tbt^ 

#X 7 - t -7>^->- 8 -^>yJI/-t'y^P[3. 3. 0 ] - 1 -^^Jr 

7-* h^y-8-^>^)V-\^zy^n[3. 3. o]- i 
7 -x h^->- 8 -^>^;i— tf->^n[3. 3. o]- l -^-tf-^-^^ 
>> 7 - n - /n#+->- 8 -^>^- t'y^ P [3 . 3. 0] - 1 -^"^+1-^- 

7 — TV:/a^->-8-^>^-{f5>£-0[3. 3. 0]-l-^ 
+ht^>> 7 - t -7*h+y- 8-^>vJP-h*v^P[3. 3. 0]-l-^" 
^1f^-^^>, 7-^h^->-8-> ? 7xx;U^^;W-t*>'^D[3. 3. 0]- 
l-^^^-i7^>, 7 - X y - 8 -y7i-iWf Jh f->^ n [ 3 . 3 
. 0]- 1 7 -n-yn^y- 8 -v7xx;WfJk If 
->i?n[3. 3. 0]-l-^W^>, 7-<y7 , 0^y-8->?7x- 
^^^;U-t:>-^D[3. 3. 0]- 1 -^+)-^-^^>> 7-t-7h+y-8 
-^^xx;U^^;i/-tf~>^a[3. 3. 0]-l-tttt&*>* 

7-^h^->-8- (i-7°o^x;i/) -t:>^P[3. 3. 0]-l-:t^+>- 
^•?$>, 7 - ih^y- 8 - (l-7°n^JW -lfi/^7D[3. 3. 0]-l 
-^•tf^^X 7 -n --7°nzf^->- 8 - (l-y°u^-)l) -H->^P[ 
3. 3. 0]- 1 — 9 7 — fV7 1 P^y-8-(l-7°O^JW 
-t'->^n[3. 3. 01-1 7-t-7*h + y-8- (1- 
y°U^~)V) -t:~>^P[3. 3. 0] - 1 -jr3r-V~*9$>. 7-;*h^>-8 
t:->y-P[3. 3. o] - l -Jr**r*o 7-;*b^>-8- 
^>y-f;i/- tf>-^D[3. 3. o]- 1 -^-^-y-^-^^>, 7-^h^->-8- 

7x-RFO^^-ty7n[3. 3. 0] - 1 -^^^9 9 >, 7- 
^h + y-8-y7iXjVth'D + y^f^-hy7D[3. 3. 0]-l-^ 
t»-^-^^>, 7-p«. h^->-8-T-fe^Jl/-t:v^P[3. 3. 0]-l-;t^-y- 
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0rtr$>. 7 h^v~ 2 8 -7'J;V-t'^D [3. 3. 0]-l 
-^•y-^-^^>, 7-Ih^y-2-^^-8-7U^-t , y^P[3. 3 
. 0]- 1 -^U"*^^>, 7-n-yD#*'>-2-^f;i/-8-7 l JJl'- 

f~>^D[3. 3. o]-i-**+hfr**>, 7--ryyn^^->-2-^^;i/ 

-8-7'JJl'-t , y^o[3. 3. 0]- 1 -^i^^ >, 7-t-7>^-> 
-2-^;i/-8-7'J;b-t'y^n[3. 3. 0] - 1 -3rtt3ri?&>1z}Zifl 

ffittt (2) t^^nsft^ii WAtf, TiBtr^-rs^fc^ox, a ( 

1) T^SnSfb^&^SBSST-S (Tetrahedron L 

ett. , 3 5 , 7785 (1994) #fig) . SJ^ttT^T3£#:SfiS^b 



n 1 

EtjN/t-BuOH " 





(7) 




CH 2 Cl2 



(2) 



.-rfcfr-s, (i) T«ssn*ft£«&&, sF-mmm*x\ 7tWDUF 

Sf^fflS-&SHifc:«fcO» SC (7) T«Sn5«fMfl! (MiTT) 31 
cofcODfc, ter t -y^l/TJUn— ;i/ (t-BuOH) h U X^75 

> (EtjN) &ftm2&2>Z£\Z£r), 5C (2) T^tlS-fc 3 £ £. 

5$ (2) T?«n*te£*©JW£«£bTtt, 8-^^;k-tf->^n[3. 3 
. 0] - 1 -3-=HJ— 6 -HrZ'rZ'* 8-x^;t>-if2^ci[3. 3. 0]-l- 
2Mr+)-- 6 -*t?7->. 8 -n-^Ptf;l/-b*->^P[3. 3. 0]-l-^it 
-6-*£^>» 8-7UJl/-tfyi?o[3. 3. 0 ] - 1 -^U— 6 -^r{j s r 
>,* 8 -^>^;i/-H->i7D[3. 3. 0]- 1 -^-y— 6 -*9t>, 8-z? 
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7i-;W?JHtf'>?D[3. 3. 0] - 1 -^U— 6-*&t->* 8- (1 
-Zfu^~)V) -t*->^n[3. 3. 0] - 1 6 -HrZ^. 

^->^?;u-tf->^D[3. 3. o]- i -^-y-- 6-^-^^>> 8-^;ua;i/ 
-tf->^D[3. 3. o]- i 6 --xvT-y, 8-^>vV;u-tf~>^ 

D[3. 3, 0]-l-**U— 8-7-fe3^-H~>^a[3. 3 

. o] - i -artt- 6 -*^t->, 8-7i- ;i/hHD^->^^;p-t^>i7P[ 

3. 3. 0]- 1 -^-y— 6-^-^^>, 8-y7i^tHn^^^- 
t'y^D[3. 3. 0]- 1 -sJ-^U— 6 -^t" ?.n^o . 
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*mW<Dyt¥ftWjmt* (i) ^ (3) : (R") (R 12 ) (R 1 3 ) COH 

Ti^ns^^CT^iUfsftsjj^-j^^fm^^, ft 

(l) xte (2) ^ZtiZik&mtKifoZ^z^tiz&r), ft (4) Tr^£ti 
^^tlCD^T 7fl/^7-M^I§Iit> (ii) #e»tl7c^ (4) 

&J;rj\ (iii) ^Lfci?TX7" l^v-fc, : R 1 4 OHlr^£ 
n^r;Un— ;i/^^$i±?)^i{cJ:oT, 5C (3) T^n^^fiT^n 

^ (3) 4>> r"> r'^j^r 1 3 -en^n^i: bT7j<^^^fc«e 

m&&misT^Th<k^mm$kl~2 OcZWWl/S&StT. fcfcV, R". R 
MPHifc 1-20 <D7)V^r)Vmt futBR 1 ~R 8 ©£*Plt$C 1~20©7^ 

dbnumzuw.^nt\ i,f7;i/n-jk 2^r;u=i-;i/fe c tcK'3S7';i/n-^ 
m^rn^&^^h^* *mm\z&^T\%, ft (3-i) (R iia ) cr iz 

a ) CHOHT^$n5 2l7^3-MK (3-2) : (R llb ) CH 2 OH 
is^n^imT^-JVm^L^o ICt, R lla «7K^M^l;ft^fJ?BR 
^tl^U^^U R 12a «7K^M^T^^MIBR 12 <hfW|Clc?*^^-ro £ 
fc, R llb te, ^F^^^SW-r^gmS ; £WLTV^Tfcct^^^l~2 0 
OTMiH^St. R llb tLTtt, ^JAU l-^f^DtJM, 1-X 

^ynt:;i/S> i 1 -x^;u^;i/g, 2 

i -^.5p;i^>^;i^ 2 -^5P;i/^>?;i^ i -x^jw^^;^ 2 
-x5Mi^>^;i/S, 1 -x5p;w\^>;i^, 2 -x^^^^S, 2-ya 
tr;^* ->;i^& Zrfmtf zftZo 
(ommft (i) xtt (2) -cm^n^yt^mmt^tft (3) 
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jk s^no^>^>tt£©^*«fc**8i ; ^>^>. ^\7°^> 

, it-^x i/?ns\*r-v->, =st7us\7?>, Eomffimmfc 

i/DD^A, ra&'ffci&SS, l, 2-s^nax^>\ 1, 1, 2-HJ 
0nDX^>fc£©AO^MtlWt7K*8( ; ^x^x-^U, f h7kKo7 
1, 4-v ? ^+i->, 1, 2 -i?* h + yX^>fti*©X-f^i ; N, 

±£if&*£fc>13:T^3£i:#T€?£. *^BJt*3V^T«> ;m S © 4» "I? fc , ^ 
>if>, h;i/X>, *$/V>fc£©#SK#{b7K*HS ; ^>?>, ^^>> ^ 

z:©Rj^i'*viTtt, truvx^AA^ h;wx>x;p**— h (ppt 

S) , A^ h;UX>^;i/^>^ (p-TsOH) , ; E> ; EU Wjr-i hfr£©MM* 

*&, ^©asaqfite, wtess (i) xtt (2) tg^ns^i^ji/ti^b, 

^tco^$qh, nfSKtt- 1 o~5 o'c-rn^tittT-r-s. sjs«> 

s»+i$iHms*rr*. 
(iD^fc, ±iaRiST?»&nfcic (4) x-^n^it^mcD^TT.'ru^-M 
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x— -x-;k ^>if>-^DD^;i/A, ^>-tf>->^Dn^>, ^>if>-T 

oid^t, &mist£& (4) -Tf^^n^ib^^^m^cD^n^nc 

TJVn-)l (R 1 4 OH) tLT\i, mm^l-Q^TJVn-jvm^V^o 

•1* v:/^y-;k n-y^y-;K sec-^y-;K t-f&s—frfcgo 
ftm-mmomBz* *«fc^a; (i) ^sn^M^^uii: brio 

IC^ia^IILfcS (3) 7?SSn*3!6fffitt7^3-;Ht 

7 a # □ v h if 5 7 a - & t* cd ^ © fit si m \z «fc o mm T § C <h Tf * * o 

± SBS V »rn 3i#M £f£i3 b fc * * Jifr t , IiJKJ^ ££2 £ T H £ WtSL 

^©t, it (i) x« (2) T^$n^{b^^iK«<ifliiR-r^^t^^ ; 5) 
„ mux^n/t^ (i) x« (2) T^snsMH &Kfcj&ST»«&fro 

mm^h-D^^ tt-)vm. X)v-#>mm, xjv^ymm. 7s 

17 , 
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s&t, *»9i«»fc^w*ft*/Sffl"rn«, ^ (i) xtt (2) T3i$n«5 
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iS*, R 1 —R 1 0 &&tf*\$Mpd,tmCMi£$:&L. Ra, Rb*3«ktfRc 
-To Ra, Rb*±t)CRcO*#flfatbTtt, fufBR 1 1 , R 1 2 SitfR 1 3 

?gT\ 5$ : (Ra) (Rb) (Rc) COHTi$n^fStt7Jl/3-;^ 
5£ (1) Xf4 (2) TT*£ftSte^K:£jft£i*S£<!:t;:J:eK (4' ) 

#HZ, 5£ (4' ) Tt$tll)^i0y7^fl/t7-^^yU*^l/* 
7A^n7h^7^-» 2 K «fc 0 0*T S o 

^ILfc^n^tlCyT^rl/tY- (4' -1, 4' -2) C7;V 
3-ji/R 1 4 oh (R 1 4 «, fufBR 1 0 traCjS"**^. ) £f£/fl£-&*e: 

fcfc«fcD, (1) T*£ft*fl^4fe©ft3fcJitt#: (1* -1. 1* - 2) 
SCtj^Tf^*. S7c, f#&ft7c5£ (1' -1) *5cfc^ (1' -2) Ti$n5 

fl^*cwfc¥«tt4fc*>e>» ^n^nM&b&:£i£i;:<fc95S; (2) Tg^ns^ 
moyt^mm* (2-1, 2-2) fcKsrrsui:**-?**. 

*n5rt&<, #58^©£S£3fcKkfcV>*BHT, 3t (1) Xte (2) 

^IMffili 7-^h^>-8- (2-yp^~;i/) [3. 3. 03-1 

(8) cpjgjt 

ffi5BM**£fr5 7-;*h*i'-8- (2-7"o^-iW -t?5^D[3. 3. 
0 ] - 1 ^ > ( 8 ) 03t^S*#S-&4»«, Tetrahedro 

n Lett., 3 5 , 7785 (199 4) lZftW(.tmWZ IT^LL 
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mmm2 7-^h^->-8 - xz;m - if p [ 3 . 3. o]-i 



OMe 
Q 




< 



(8) 



PhMgBr 



OMe 
Q 




(9) 



OMe 
Q 




PDC 



CH(Ph)OH 

(ID 



PhMgBr 



OMe 

Q 




Ph 

(13) 



OH 



OMe 
Q 




Ph^O 

(12) 



Li/NH 3 



OMe 
Q 




CHO 

(10) 



OMe 
Q 




(14) 



-t?>^D[3. 3. 0]- 1 -^tr- 
:f#^> (8) 80. Og (0. 439mol) ®^>if>8 0 0ml mt&lz. 

(^>V— hU;i/) n*?Wk> (II) 11. 8g (30. 8mmo 

i ) xmrnrcta*.* mumx 3 0 »f«im h u 5 > 9 m 1 £in 

tl. ItlO^ISlgfiT?8»b&. RM^yxfJU-fJVTtRL, 

h * ffl v 1 t 5 ii l fc . m * mmmm v xn & nfcM * & v u * y ;p ^7 a v h 

if 5"? 4 — (n-^>:lr«X^=20 : 1) £JB<^T8f$JU 
©7-^h + y-8 - (l-7°n^x;l/) -Hy^n[3. 3. 0]-l-;MrlJ- 
> ( 9 ) 64. 2g JRSfE : 8 0% 

m^nt^t^m (9) ©»ttf-^-5OT^t. 
FT-IR (neat) : 2 9 5 4, 2 8 8 2, 2 8 2 9, 1 4 5 1, 1 3 1 6 
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, 1122, 1063, 1013, 9 7 0, 911, 836cm" 1 
1 H-NMR (CDC 1 3 , <5ppm) :5. 67 (dd, J = 1 . 3, 15. 
8Hz, 1H) , 5. 47 (dq, J = 15. 8, 6. 3Hz, 1 H) , 3. 9 
1 (ddd, J=6. 0, 7. 5, 7. 5Hz, 1 H) , 3. 88 (ddd, J 

= 7. 5, 7. 5, 7. 5 Hz, 1H) , 3. 29 (s, 3 H) , 2. 12-2 

. 00 (m, 1H) , 2. 09 (ddd, J = 6. 0, 7. 5, 12. 3Hz, 
1H) , 1. 85-1. 62 (m, 5H) , 1. 84 (ddd, J = 7. 5, 7 

. 5, 12. 3 Hz, 1H) , 1. 72 (dd, J = l. 3, 6. 3Hz, 3H 

) 

E 1 -MS : m/z 18 2 (M + ) . 

E 1 — HRMS : m/ z Calcd for C 11 H 18 0 2 : 1 8 2. 1 
30 7. Found: 18 2. 1310. 

±f3-e#£>nfctt;^l (9) 5 5g (0. 3 0 2mol) CD^{b>^l/>27 
5 m 1 mmz. -7 8tT"t^>-i^l5: 1 6 P^lilCfc. t^MbUTt 

)17s)17s( K3 8. 3ml £2jDx_, £ifiK:&*S"Cat#bfc. Kl&m*ik*\zfr 

y;i/^fflVifc->a-h*^A (n-^U-> : Bt&X3\H/= 8 : 1) ili^T, 
aa*4«0*5Sttffi!J©i!l^jsjMfe*|iSfe3cb, M?&#ccD 7 h^~>- 8 - 
S.M -t*'>^D[3. 3. 0]- 1 -*h^-y-^^> (10) <£f#fc a CCfeO 

ftSnfcft^* (10) OTHF 5 0 0ml»jtfc, y zl—)V* htf 
nSF (PhMgBr) OTHFjfiDt ( 1 M, 4 12ml, 0. 4 1 2mo 1 ) 

h^->-8- (a-tFn^>yjV) -h*->^D[3. 3. 0]- 1 -^-y- 
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±m~cntcit^m (11) ODMF 5 0 OmliIl:tUy-')Ayi'nD^ 
(PDC) 9 8g (0. 2 5 9mol) ^^TJPA, ID^T48B# 

mm^)u=4 : i) zm^Tmgyv&mmL, m&mvt<D7-* h^>-8 

-^>y^;i/-h*~>^D[3. 3. 0]-l-t+W^> (12) 0|gi3 3 

. 5 g *mtco w.m : 4 5 % 
%z>titzit^m (12) ©wt^-^-^^Tt^-r. 

FT-IR(KBr) : 3 0 6 1, 2 9 7 8, 2 8 8 2, 2 8 3 4, 1 6 7 0, 
1 5 9 5, 1 4 7 0, 1 4 3 8, 1 3 1 9, 1 2 7 5, 1 2 1 6, 1 1 0 9, 1 
057, 102 8, 949, 885, 823, 772, 710cm" 1 
1 H-NMR (CDC I 3 , 6 p pm) : 7. 6 5 - 7. 6 0 (m, 2 H) , 7 
. 4 5 - 7. 3 3 (m, 3 H) , 4. 01 (ddd, J = 3. 4, 8. 4, 8. 
4Hz, 1H) , 3. 97 (ddd, J = 5. 6, 8. 4, 8. 4Hz, 1 H) 
, 3. 32 (s, 3H) > 2. 79 (ddd, J = 3. 4, 5. 6, 12. 4H 
z, 1H) , 2. 47 (ddd, J = 7. 3, 10. 4, 12. 9Hz, 1 H) 
> 2. 19 (dddd, J = l. 1, 1. 1, 6. 5, 12. 0Hz, 1H) , 
2. 00 (ddd, J = 7. 5, 12. 0, 12. OHz. lH), 1. 9 5- 
1. 70 (m, 2H) , 1. 83 (ddd, J = 8. 4, 8. 4, 12. 4Hz 
, 1H) , 1. 62 (dddd, J = l. 1, 2. 5, 6. 5, 12. 9 Hz, 
1H) 

7cii}t : C a 1 c d for C 15 H 18 0 3 :C, 73. 15; H, 7. 
37. Found:C, 7 3. 0 2 ; H, 7. 51 (%) 

±m~Tr^^nr^t^ (i 2) 4. 7g (19. imo n ©thf 1 0 om 

l^C7x^7^y^A7*n5F©THF!§i (1M, 40ml, 40m 

moi) £0T3i??irFu mum-v 3 o ftm&i^t^ fcjfcmm&mui&ifrr 
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: 1) £fflV>Tft©iUT> 2«fe?S#cGQ7-* h^->- 8 - t Hn^y^7x~^ 
;*^;i/-tf->^D.[3. 3. 0]- 1 -tt1fjr2?> (1 3) 5. 12g&#fc 

0 : 7 9 % 

'ftZtlfcik^m (13) cD#/'14^-^-^TfBt^-r o 
FT— I R (KB r ) : 3 0 4 6, 2 9 9 5, 2 9 5 9, 2 8 8 7, 1 4 4 6, 
1395, 1207, 1113, 1061, 1000, 754, 700cm" 1 

1 H-NMR (CDC 1 3 , <5ppm) : 7. 46-7. 41 (m, 2 H) , 7 
. 3 7 - 7. 3 2 (m, 3H) , 7. 2 8-7. 14 (m, 6H) , 6. 19 ( 
s, 1H) , 3. 97 (ddd, J=4. 5, 8. 0, 8. 0Hz, 1 H) . 3 

. 82 (ddd, J = 8. 0, 8. 0, 8. 0Hz, 1 H) . 3. 36 (s, 3 
H) , 2. 86 (ddd, J =4. 5, 8. 0, 12. 5Hz, 1 H) , 2. 6 
9 (ddd, J = 9. 0, 9. 0, 13. 5Hz, 1H) , 2. 16 (ddd, 
J = 8. 0, 8. 0, 12. 5, 1H) , 1. 88 (ddd, J = 3. 5, 13 
. 5, 13. 5Hz, 1H) , 1. 86 (brdd, J = 8. 8, 11. 4, 1 
H) , 1. 21 (ddddd, J = l. 4, 3. 5, 9. 0, 9. 0, 12. 5 
Hz, 1H) , 0. 94 (ddd, J=9. 0, 11. 4, 11. 4Hz, 1H 
) 

7vmftffi : C a 1 c d for C 2 x H 2 4 0 3 : C, 7 7 . 7 5 ; H, 7 . 
4 6. Found : C, 7 7. 7 1 ; H, 7. 7 0 (%) 

±fBT#f^fb-&#) (13) 2 Omg (0. 0 6 1 6 mm o 1 ) ©THF 1m 1 
mmZs -7 8tT«*7> ; E^72ml *iTt, RmMH&M 1 ) A 1 0 
mg (1. 44mmol) £2)0*., 1 0$HHJilt#Ljfc. Rj^^t^fbT> ; &— 
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MD-7F07^- (n-^>:iiXfJP=8 : 1) Sffl^TfflSl/, 
IfeJitt© 7 - ^ h 4^ 8 - y 7 i-JW f jV - Hy ^ □ [ 3 . 3. 0]-l- 
ttW^> (14) 15mg§#L iK^:7 8% 

(14) ©'tJ^-^-^TfE^^-To 
FT— IR (KB r) : 2 9 5 2« 2 8 9 5, 1595, 1497, 1449, 
•1 3 2 2, 1122,1065, 1031, 976, 834, 754, 701c 



1 H-NMR (CDC 1 3 , <5 p pm) : 7. 4 0- 7. 3 2 (m, 4H) , 7 
. 27-7. 09 (m, 6 H) , 4. 57 (s, 1H), 3. 86 (ddd, J 
= 8. 0, 8. 0, 8. 0Hz, 1H) , 3. 82 (ddd, J = 5. 4, 8. 
0, 8. 0Hz, 1H) , 3. 38 (s, 3 H) , 2. 67 (ddd, J = 6. 
4, 9. 4, 13. 5Hz, 1H) , 2. 01 (ddd, J = 5. 4, 8. 0, 
12. 5Hz, 1H) , 1. 96 (ddd, J = 8. 0, 8. 0, 12. 5Hz 
,1H), 1. 82 (ddd, J = 1 . 9, 8. 0, 12. 0Hz, 1H), 1 
. 80 (ddd, J = 4. 7, 9. 4, 13. 5Hz, 1H), 1. 49 (dd 
ddd, J = 6. 4, 8. 0, 9. 4, 9. 4, 12. 0Hz, 1H), 1. 0 
3 (ddddd, J = l. 9, 4. 7, 9. 4, 9. 4, 12. 0Hz, 1H) 
, 0. 90 (ddd, J = 9. 4, 9. 4, 12. 0Hz=, 1H) 
1 3 C-NMR (CDC1 3 , Sppm) : 144. 5 (C), 142. 9 (2 
XCH) , 130. 7 (2XCH) , 129. 6 ( 2 X C H) , 128. 1 (2 
XCH) , 12 7. 6 (-2 XCH) , 126. 0 (CH) , 12 5. 8 (CH) 
, 118. 0 (C) , 6 5. 7 (CH a ) , 58. 0 (C) , 54. 4 (CH) 
, 50. 6 (CH 3 ) , 40. 1 (CH 2 ), 32. 9 (CH 2 ), 31. 9 ( 
CH 2 ) , 2 1. 0 (CH 2 ) 

TtMftVr : C a 1 c d for C 21 H 24 0 2 :C, 81. 78; H, 7. 
84. Found:C, 81. 62 ; 7. 99 (%) 

^ffimji 8 -i/yaL-JV^fr-^i/fUlZ. 3. 0] - 1 -^-^li - 6 ~^ 
(1 5) <DUm 



m 



- 1 



25, 




T/JPO 2/0 1644 



(14) (15) 

2 X-ntcik-g m (14) 1. 54g (5. Ommol) co^no^A 
8m 1 mmzm<tT±^)\^3. 9 3g (5 Ommo l) ^t&TT^TU 

hUl^75>5. 06g (5 0. Ommol) Oift^?l/>l 3mlig 

itBLfc. *r«»*^7KKBe*U^A*fflViTtt»b, 3Mb7c c 5i££MEE« 

y>X~5r;i/=8 : 1) ^ffl^TiiL, aM**SSOS«^«l (1 5) 1 
. 1 4 g Sflfcfc. JK* 8 2 % 

-fb-a-t) (15) ©tott?*—!* — STIBfcj^T. 
FT - I R (KB r) : 3 0 7 8, 3028, 2977, 2940, 2 8 9 4, 
2 8 6 2, 1 6 7 4, 1 6 0 0, 1 4 9 2, 1 4 5 0, 1 3 6 6, 1 3 2 1, 1 
206, 1174, 1082, 1028, 987, 9 28, 750, 702cm 
- i 

1 H-NMR (CDC1 3 , <5 ppm) : 7. 29 (d, J = 4. 4Hz, 4H 
) , 7. 26-7. 13 (m, 6 H) , 4. 43 (dd, J = l. 5, 3. 5H 
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z, 1H) , 4. 38 (brdd, J = 8. 7, 9. OHz, 1 H) , 4. 2 7 
(s, 1H) , 4. 10 (ddd, J = 6. 2, 8. 7, 11. OHz, 1 H) 
, 2. 42 (ddd, J = 0. 0, 6. 2, 12. OHz, 1 H) , 2. 25 ( 
brdd, J = 6. 2, 12. 4Hz, 1 H) , 2. 06 (dddd, J = 0. 
0, 3. 5, 9. 0, 14. 2Hz, 1H) , 1. 97 (ddd, J = 9. 0, 
11. 0, 12. 4Hz, 1H) , 1. 91 (ddd, J = 9. 0, 9. 0, 1 
2. OHz, 1H) , 1- 39 (dddd, J = l. 5, 9. 0, 6. 2, 14 
. 2Hz, 1H) 

1 3 C-NMR (CDC 1 3 , fippm) : 166. 3 (C) , 14 2. 5 (C 
) , 142. 3 (C) , 130. 0 (2XCH) . 129. 8 ( 2 X C H) , 1 
28. 2 (2XCH) , 127. 3 ( 2 X C H) , 126. 3 (CH) , 126 
. 2 (CH) ,93.6 (CH) ,75.7 (CH 2 ) , 57. 8 (C) . 53 
. 9 (CH) ,36.7 (CH 2 ) , 35. 4 (CH 2 ) , 33. 2 (CH 2 ) 
7tiM: Cal cd for C 20 H 20 O:C, 86. 92; H, 7. 2 
9. Found:C, 86. 81; H, 7. 42 (%) 

mmM4 8-^7x^^-7-[(2' R) -2' -^5M1^^~>] - 
M^iPU [3. 3. 0] -l—**tt>7?> (16) (Dmm 

OMe 0-(R)-2-0ctyl £-(R)-2-0ctyl 



tfUS^— h)VJL>7,)Vfc>m (PPTS) 5. Omg (0. 0 2mm 
ol) S-S-tf, (R) - (-) - 2 -0r9&J — ;i/2 6. Omg (0. 2mmo 
1) ©ift^fl/>lmlgill, M (15) 6 6. 3mg (0. 2 4mm 




(16a) 



(16b) 
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@^x^;u=i 9:D zm^Trnmh, m&wvto-it'&m a 6) 7 6. 6m 

g (0. 18 9mmol> 9 4%) Sr^fc. 3Ete, '>'J*Wa7h^7-f 
- (n-^+r> : ^X^;U= 1 : 3) &fflV>T5?7 XrU3~?-%:ftMls. 
2Um(D 1 6 a^cfcO-'l 6 bT*an*3t^Stt#*#fc. •• l 6 a : 2 9 
. 1 m g mm : 3 8 %) > 16b : 32. 2mg : 4 2%) 

fienfd^ (16 a, 16 b) 0*^5*— ^— SKTfc^T. 
16a:8-y7xZjM^-7-[(2' R) - 2 ' -^^U^*^] - 1* 
->^P C3. 3. 0] -l-tttt&9> 

1 H-NMR (CDC 1 3 , <5 p pm) : 7. 41 (brd, J = 7. 6Hz, 
4H) . 7. 2 8 - 7. 08 (m, 6H) , 4. 57 (s, 1 H) , 3. 94 ( 
tq, J = 6. 0, 6. 0Hz, 1 H) , 3. 84 (t, J = 7. 2Hz, 2H 
) , 2. 67 (ddd, J = 6. 2, 9. 2, 13. 6Hz, 1 H) , 1. 96 
(t, J = 7i 2Hz, 2H)> 1. 84-1. 70 (m, 2H) , 1. 68- 
1. 25 (m, 11H) , 1. 20 (d, J = 6. OHz, 3H) , 1. 13- 
0. 98 (m, 1H) , 0. 94 (ddd, J = 9. 5, 9. 5, 12. OHz 
, 1H) , 0. 89 (t, J = 6. 5Hz, 3H) 

7E3fc#tfr : C a 1 c d for C 28 H 3 8 0 2 : C, 8 2. 7 1 ; H, 9. 
42. Found:C, 8 2. 4 9 ; H, 9. 64 {%) 
WtM : [a] D 2 2 =- 1 5 2. 94° (c = 2. 2 1, CHC 1 3 ) 
16b: 8-i?7x=;M5=-;l/- 7 - [ (2 ' S) - 2 ' - H 

->^n [3. 3. 0] -l-^it^-^^> 

1 H-NMR (CDC 1 3 , <5 ppm) : 7. 41 (brd, J = 7. 6Hz, 
4H) , 7. 28-7. 08 (m, 6H) , 4. 55 (s, 1 H) . 3. 85 ( 
tq, J = 6. 0, 6. OHz, 1 H) , 3. 88- 3. 76 (m, 2 H) , 2 
. 63 (ddd, J = 6. 2, 8. 8, 13. 6Hz, 1 H) , 1. 99 (dd 
d, J = 8. 0, 8. 0, 12. OHz, 1 H) , 1. 93 (ddd, J = 5. 
3, 6. 7, 12. OHz, 1H) , 1. 88-1. 71 (m, 2 H) , 1. 7 
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0-1. 2 9 (m, 1 1H) , 1. 19 (d, J = 6. 0Hz, 3H) , 1. 1 
3-0. 89 (m, 2H) , 0. 92 (t, J = 6. 5Hz, 3H) 
7G3§#W:Calcd for C 28 H 3 8 0 2 : C, 8 2. 7 1 ; H, 9. 
42. FoundrC 8 2. 4 9 ;H, 9. 71 (%) 
MJtm: [a] D 2 2 =+118. 59° (c = 2 . 2 7 > CHC 1 3 ) 
mMM5 7R. 8R-8-y7xz;MfJV-7-^h^y-lf^D [3. 
3. 0] - 1 -tttttr (14 a) Ofitifi 




(16a) (14a) 

±IBT#e>nfe'fb-S-#J (1 6 a) 2 5 2mg (0. 6 2mmol) SSStM^ 

;-;P5mic«f, tf Uf/^^A/\°^ h;px>y;;i/^^- h (ppts) 

16mg (0. 0 6 2mmol) %Ul\?lT, 1 2 B# MaiUSItfc. Rj&ifcSM 
STMUm R»*y>A2 0mg (0. 14mmol) SJltfLT 1 5 $*WHt 
#Lfc 0 JE*^*7KKia^ ^X^X-t-;P6 0m 1 T 3 ©ffitBbfc. WtiSJS 

y'J*y;W7Ai?D-7f^77^- (n-^t>:»il^V=10 : 1) 
tiibT, (14 a) §16 2mg#L «I8 5% 

flatSE : [a] D 2 3 =- 2 0 8. 09° (c = 0. 875, CHC1 3 ) 
gjjffjLg 7S, 8R-8-i>^j:XJt/^^;l/-7-^h^rv--tf'>^a [3. 

3. o] (i4b) (pmm. 

m&ms tmm\zvx, w&m a 6 to a* 5, 7 s, 8R-8-i?7i^ 

[3. 3. 0] - 1 -r^-iM"^ > (14b 

) 

JKE^ffi : [a] D 2 3 =+ 2 0 8. 09° (c = 0. 8 7 5, CHC1 3 ) 
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mMM7 8R-8-y7iZJM^-lfy^D [3. 3. 0] - 1 -^jj- 

- 6 -jr?'r> (15 a) oggjg 

£J6^5T#Snfcfl5'&4fe (14 a) *>S, »J3t^fclTl6<]% (1 
5 a) 

JSE^fl? : [a] D 2 3 =- 8. 34° (c = 2. 8 0 5, CHC1 3 ) 
miMM8 8S-8-^7x^JM^-by^a [3. 3. 0] - 1 -sT^-fr 

- 6 -sfrg^> (15 b) (Pgat 

^»J6T'#e.n^bi%^l (14b) tRifcUTlfl!)* (1 

5 b) 

SE^tae : [a] D 2 3 =+8. 34° (c = 2. 8 0 5, CHC1 3 ) 
mmm9 (7R, 8 S) -8-y7i-JM^-7- (3 b, 5 a-nlxX 

^y-r;u^-» -tf^o [3. 3. o] - i-tttt#*> (17) <z>jg 



-1^ 

3S. 



0-(R)-2-0ctyl 
Q 




cat.tHW-fMUO 




t^UDt^hKlO (3 0mg) <D^<fh^i>> (0. 5ml) 
ffc-a^ (1 6 a) 3 Omg (0. 07 4mmo 1 ) cfe<fcOC3 l/^^ 7 J —)V1 4 3 
. 6mg (0. 3 7mmol) <Dffik*^U> (0. 5ml) mm^MWCDUX 

^=15:1) fcTllMSLT, @M4fc (17) 0ifi«^3O. 7mg*» 
7Co 6 2 % 

(17) ©JKHt^-^-^^TJ'^f . 
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1 H-NMR (CDC 1 3 , <5 p pm) : 7. 40 (b r d, J = 7. 5Hz, 
4H) , 7. 27-7. 08 (m, 6H) , 4. 57 (s, 1H) , 3. 83 ( 
t, J = 7. 3Hz, 2H) . 3. 72-3. 61 (m, 1H) , 2. 70-2 
. 61 (m, 1H) , 1. 99-0. 58 (m, 3 8H) , 0. 91 (d, J = 
6. 6Hz, 3H)> 0. 88 (d, J = 6. 3Hz, 6H) , 0. 85 (s, 
3H) , 0. 66 (s, 3H) 

TciM: Ca led for C 4 7 H 6 8 O z : C, 8 4. 8 8 ; H, 10 
. 31. Found:C, 8 4. 8 8 ; H, 10. 35 (.%) 
Wftg. :[a] D 2 2 =-137. 87° (c=l. 60, CHC1 3 ) 
n<E>nWk&m (17) 0*&ft&X*T?«*ft" (16 a 



1 u o 
[3. 3. 


— V 
0] 


- 1 -^-tJ-2r£^> (18a) &J;£/8 


— 1 — ^ 


)V- 7 - (2' 


s - 


2' -y;vn^x) -tf^n [3. 3. 0] - l- 





;j-^> (18 b) (DM 



OCH 3 £ O 



o 




(R 19 )(R 20 )(R 21 )CHOH 



cat. 




R 20 



R 19 , c R 21 



CD 

Ph^^^Ph 
(18b) 



±fET»6>nfc7 h^>-8-^7i-;^f)l/-t'v'i'0[3. 3. 0] 
- 1 -^U-*^^> (1 4 a) tl*©/;^-^ (R 1 9 ) ( R 2 0 ) 
( R 2 1 ) COH££K^$i±T, 7**— ;U£&EJ&£frft-3fc. 
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&m i ) 

it&m (i4a) comtt^vymwi^mmmo^y^) u-r^ yyl i o&j; 

OTI/^zl7-^>-^4 A^tfTJlO-JU ab-^#I (14 a) (l^Ut, 5- 

ion) <Dmt*^u>®mzm&-T:to7^ mum-£7~i OmfflMWVtc. 

*7A^D7h^77^ (n--\*1t> : &Wt^)V= 19:1) tTilb 

Vb^77^- (n-'\=HJ->: b)VX>=l : 2. 5-3) iZT^tl^ftOi? 
77rl/^- (1 8 afeilXl 8 b) 
(77?*2) 

^-n-^ (14 a) ©^<>if>^fc, T;Un-;i/ (14 a) \ZftLX 

10 — 2 O^S) > k'iJ-/-!)AA7 h;ux>7,;^^- hSrJIi^jn^., 10 — 
2 OB^rail^bfcc S^^^^U^A^^iiP^-T^TM^bfcm, SJS 

^^^D->U^^r;W^P^h^7^^- (n-^*U"> : KlxWN 1 
9 : 1) -?»§^7c^, SS->'J*Wn7h^77-f- (n-'V=Mt>: h 
JUX>= 1 : 2. 5-3) CT5?7^fW- (1 8 a33«ktf 1 8 b) £#81 

#6n/t-fb'&*©ra&tt, FT - I R, 1 H — NMR, 1 3 C-NMRO^i 
Ts^Z h)V<Dmi&&&XS%Mftffi\Z&K)'i : Tte-otc a 

mmmi ox-m^tcrjvn-jKDmm. %^ntc%^mkw d 8 a^m 

8b) (DRffi (->U*y;H1^0Yh^77^- (TLC) fc«fcS) > Rf 
ffi^M (ARfl) ^^M^ffll^^-To 
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% 1 S 



No. 


(R ,9) (R 20 XR 21 )COH 






R t9 


R 20 


R 21 


<fc^}$!)(18a) 


ft £#3 (18b) 


ARffiS 


■# 
I 


n C3H7 


CH 3 


H 


0.526 


0.481 


0.045 


C\i\J/ 1 \J\J\a/ 


2 


n — C4Hg 


CH 3 


H 


0.475 


0.393 


0.082 


1 / %>/ 1 VJVJ\,3/ 


3 


n— CsH^ 


CH 3 


H 


0.535 


0.445 


0.091 


1 ^n/innf*^ 


4 


n — C 6 H 13 


CH 3 


H 


0.541 


0.442 


0.099 


1 00/ 1 uu^a> 


5 


n CgH^g 


CH 3 


H 


0.580 


0.433 


0.147 


1 z.D/ 1 uu^ay 


6 


n — C 13 H 27 


CH 3 


H 


0.541 


U.000 


U.I Do 


1 on/inrYo'i 
1 1 uuiaj 


7 


n — C3H7 


C 2 H 5 


H 


0.553 


0.505 


0.048 


100/ 100(b) 


8 


n C4.Hg 


C 2 H 5 


H 


0.577 


0.525 


0.052 


100/1 00(b) 


9 


n — C 5 H 1t 


C 2 H 5 


H 


0.594 


O.530 


0.064 


100/1 00(b) 


10 


n CgH-jg 


C 2 H S 


H 


0.649 


0.576 


0.073 


100/1 00(b) 


11 


CH 3 


CF 3 


H 


0.420 


0.387 


0.033 


100/300(c) 


12 


n C3H7 


CF 3 


H 


0.466 


0.413 


0.053 


100/300(c) 


13 


n — C 4 Hg 


CF 3 


H 


0.520 


0.429 


0.091 


100/300(c) 


14 


n— C5H11 


CF 3 


H 


0.482 


0.371 


0.111 


100/300(c) 



mmm 1 «- lz^qs^m -7- r c (is) -x>h) - (-) - 

2l2kXJk£j^kJ -H^ofS. 3. 01-1-^W ^y(2 0a. 2 0 
b) (Oil 




(8) (19) (20a) (20b) 



Til^— ;U (8) 3 g (16. 5mmo 1 ) V^vzl "y — 5/— 7 5 A 3 g . 

£^trh;i/x>3 5mi8«fc, ( (is) -x>K) - (-) ;p 

(19) 2. 54g (16. 5mmo 1 ) *MUTM%-tc&. HOtTlO^ 
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-5^=4 0 : 1) fcT*M^TSWW©»tt#S£»fc#&. 1^ #£tl7c 
JHtflciB*&**^U*W^D'7 h^^^-r— (n -^^1t-> : y-fy7*Ot^ 
X— t)V=1 : 4 0) ^T^tl^n^^T^T-l/^- (2 0aMt/2 0b) 
2 0 a : 1 . 9 1 g (W : 38%) , 20b: 2. llg (JR* 

: 4 2 %) o 

nzntcik&m (20 a, 20 b) ©trt^-^-^Tfc^-r. 

2 0 a : 8- ( 2 -7- ( ( (IS) -X>H) - (-) 

-bf->^P[3. 3. 0]-l-ttD"*>7&> 
FT-IR(nujor) : 3 1 8 0, 2960, 2880, 1645, 148 
0, 1 4 6 0, 1 4 0 0, 1 3 7 5, 1 3 3 0, 1 3 1 0, 1 2 4 0, 1 1 9 5 
, 1125, 1060, 1025, 960, 948, 920cm" 1 
1 H — NMR (CDC 1 3 , <5ppm) : 5. 88 (ddd, J = 7. .0, 10 
. 0, 16. 5Hz, 1H) , 5. 09-5. 0 4 (m, 2H), 4. 10-3 
9 8 (m, 1H) , 3. 9 2 - 3. 7 0 (m, 2 H) , 2. 2 7 (m, 1 H) 
, 2 . 22-0. 95 (m, 16 H) , 0. 84 (s, 6H), 0. 80 ( s , 
3H) 

E I -MS : m/z 3 0 4 (M + ) 

«:[a] D 25 = - 7 4. 1 8 ° (c = l. 05, CHC1 3 ) 

2 0 b : 8- - 7- ( ( (1 S) -X>F) - (-) -tf)\> 

-Y£i/#U\.3. 3. 0]-l-**tt9?> 
FT-IR(nujor) : 3 1 8 0. 2960, 2880, 1645, 147 
8, 1 4 6 0, 1 3 9 5, 1 3 7 5, 1 3 2 5, 1 3 1 0, 1 2 4 0, 1 1 9 5 
, 1120, 1058, 1025, 960, 948, 920cm- 1 
1 H — NMR (CDC 1 3 . <5 p pm) : 5. 88 (ddd, J = 7. 0, 10 
. 0, 16. 5Hz, 1H), 5. 09-5. 04 (m, 2 H) , 3 . 92-3 
. 7 0 (m, 3 H) , 2 . 2 7 (m, 1 H) , 2 . 2 2- 0. 9 5 (m, 1 6 H 
) , 0. 84 (s, 6H), 0. 80 (s. 3 H) 
E I -MS : m/z 3 0 4 (M + ) 
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mytm : [a] D 25 = + 5. 5 6 ° (c = 0. 84, CHC 1 3 ) 
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1 . TtBcDst ( 1 ) ( 2 ) 




(1) (2) 



0 07;V*JH, SIl^ttTHTfeiV^it 1-20 ©7;l/$r- 

^^s^isfcay^sssi, R'° 1 ~ 6 <dtjv* 

jH&gt. IL, 5£ (1) + , R 9 ItOR" Stii->XSitfe§J 

2 . jtufER J ~R 8 3^-ttl-€ t tl3!fc3ibT**lR : P*fctt^5 : -;i/*T**{fe; 

^«j<ov>f n*> 1 a^eastt^ 1 ffB«<D^#^*ij^ijo 

3 . MIER X ~R 8 <D-r^<T^7jc^J^^Tr^§>fb-&^OVi-rtl^ i m& e> 

♦ ovsfna* i s&sit^ 1 ~ 3 cD^-rti^fcfBm©^#^fj^J= 

5 . MSBR 9 #*7 U ;HSfcliy7i n^^^^STft s^-g-^cviT 
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6. 1 ~ 5 OUf n^CSftOft^C 1 St. 5t (3):(R X 

1 ) ( R 1 2 ) (R 13 ) COH R" , R' 2 & £<^R 1 3 te, -ttl^P 

m44bt7|ciMf SfcttllS^f LT^T^)J:l^^t 1 ~ 2 0 © 
7;i^;i/X£^-r, fcflfU R 1 1 , R 1 2 &<fc^R 1 3 <D 5 «t «b 



R 11 




(4) 



£7c, R 9 3£ <t ^ OC (R") ( R ' 2 ) (R 13 ) X'i&ZtlZ&t «->7,@B 

^e>nfc^ (4) •ct$n§^77fi^f7-s^ti$ j en^n©y 

^SlUfc^T^^ P^-t-C, : R 1 4 OH (5£f, R 1 4 temmWt 

i - 6 o7;^^»**t. ) -e^^n^7;pzi-;i/?:R^$-&T> iff 
125S; (3) T?&sn*^i£te7;io-;i>&»sxg£&*r<55* (3 

7 . MIER 1 ~R 8 ^^-n^ti^3i:bT7K^M^*fc«^^;i'ST:-fe^,{b 

<k? * ffl s hf $t m 6 ib m (D yt # # t o # & . 
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11. 5*;(3-l):(R lla ) (R 12a ) CHOH <5*:«t>, ri la «7j< 

MiER 1 2 t|piDice*^^-r 0 ) T^sns^^fc^^asis^ <&*r-r 
i o ©^rn*»KflB*©jt#^#j^fe. 

12. 5£(3-2):(R llb ) CH 2 OH R 1 1 h i^^mmm 
^^ft^lilStlT^Tfei^Kit 1 — 20 OTJ^JH^^ 

r o ) $ n § i*i k mm^ & ft § y ^ □ - ;ke> ft^gtttt 
1 3 . tuiBst ( i ) ( 2 ) ^^n^b-ar^cD^rn^ i mt, 

(3) T^^n^ 7 JUD— ;U -frT, i£ (4) Tl$n§ft 

1 4. tufBR 1 4 ^R 1 0 tlWI — T&SiS : R I4 OHT?^$^57^3- 

6-13 (D^-?tifr\z$zM<Dyt¥ftmJv&. 

15. ffjfB^ (3) T^^n^Tfe^^ttZ^^-^^tt^XgCD^, ffj 
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